Purpose: To report a case of perfluorocarbon liquid (PFCL) migration into the subarachnoid space at the time of vitreoretinal surgery in a patient with morning glory syndrome associated retinal detachment. Case report: A 9-year-old girl underwent pars plana vitrectomy and silicone oil injection for retinal detachment associated with morning glory syndrome. PFCL was used for retinal stabilization before endolaser photocoagulation. The retina detached, and repeated vitrectomy and silicone oil injection was performed. Postoperative magnetic resonance imaging revealed PFCL in the subarachnoid space. Conclusion: The migration of perfluorocarbon into the subarachnoid space is a rare complication of vitrectomy in patients with morning glory syndrome.
Introduction
Perfluorocarbon liquid (PFCL) and silicone oil are routinely used in vitreoretinal surgery to displace subretinal fluid and blood and to stabilize and flatten the retina. Introduction of these agents has led to significant improvement in vitreoretinal surgery results, especially in complicated retinal detachment. However, they may result in infrequent but serious complications including subretinal retention of the tamponade substances as well as unusual cases of migration of silicon oil and PFCL along the optic nerve into the subarachnoid space. [1] [2] [3] [4] [5] Here, we report a case of subarachnoid migration of PFCL in morning glory syndrome.
Case report
A 9-year-old girl with a history of morning glory syndrome was referred to our clinic with significant decreased vision of her right eye from one month earlier. Visual acuity in her right eye was hand movements close to face. Slit-lamp examination was not contributory. However, fundus examination revealed bullous retinal detachment ( Fig. 1) with a peripheral break. The left eye was normal.
The patient underwent 20 gauge three-port pars plana vitrectomy. PFCL was used for retinal reattachment and endolaser endophotocoagulation of the break. Fluid-air exchange and air-silicone exchange were performed. The first day after surgery, the retina was attached; however, on the second postoperative day, the retina was detached at the posterior pole. Intraocular pressure (IOP) was normal during the postoperative period.
Two days later, repeated vitreoretinal surgery was performed. At the time of surgery, a focal extramacular retinotomy was made to drain the subretinal fluid under air injection. The consistency of subretinal fluid was compatible with PFCL. Following the fluid-air exchange, PFCL was injected to extrude remaining submacular fluid and keep the retina attached, and endolaser photocoagulation was performed around the retinotomy site. Finally, PFCL was directly exchanged with silicon oil. Before closing the sclerotomies, an expanding PFCL bubble was observed coming out of optic disc and morning glory cavity. The fluid was completely removed using a backflush cannula. At the end of the surgery, the retina was rechecked to be sure that there was no fluid under or over the retina, and the vitreous cavity was filled with silicone oil. The IOP was adjusted, and the sclerotomy sites were closed with 7-0 Vicryl sutures.
The first day after the second operation, the retina was attached, but a few small PFCL bubbles were seen over the optic nerve head. Orbital magnetic resonance imaging (MRI) was performed, and a localized area of signal void compatible with PFCL bubble was observed in subarachnoid space (Fig. 2) . On the third postoperative day, the retina was detached at macula by lobulated fluid, indicating the presence of PFCL under the retina. The patient was free of any neurological symptom, and the neurological examination was normal. Though the need for repeated surgery was explained to the patient's parents, they refused any further attempt. At the last visit, there was a unified large subretinal bubble at the posterior pole, and peripheral retina was attached.
Discussion
Migration of the intraocular tamponade agents into the central nervous system is very rare. [1] [2] [3] [4] [5] The exact mechanism of this migration is unclear. Shield and Eagle 6 proposed different mechanisms including chronic rise of IOP, and cavernous degeneration of optic nerve and macrophage migration. Kuhn et al 3 suggested that in patients with optic pit, a separate path from an anatomic abnormality facilitates silicone migration. 3 Recently, optical coherence tomography (OCT) studies have shown that abnormal connections exist between the vitreous cavity, subretinal space and retobulbar subarachnoid space in excavated optic discs anomalies. 7, 8 Interestingly, Cennamo et al 8 reported an abnormal communication between the subarachnoid space and the subretinal space in 5 patients with morning glory syndrome.
The clinical importance of silicone oil and PFCL within the subarachnoid space is undetermined. No reports have identified an obvious association of silicone migration with focal neurologic deficits. 1 The appearance of intraocular silicone oil has been described to be hyper-intense relative to the contralateral normal vitreous on T1-weighted and hyper-, hypo-, or isointense on T2-weighted MRI. 9 Since T1 and T2 weighting depends on the physical properties of the oil and imaging techniques, different intensities may be observed. 9 The PFCL appears dark (hypo-intense) on all MR images and may be indistinguishable from the silicone oil on a fat-or siliconesaturation sequence. 9 In our patient, the liquid in the subarachnoid space and the globe was hypo-intense in both T1 and T2 images (Fig. 2) . We observed intraoperative exit of the PFCL from optic nerve head and postoperative accumulation of subretinal PFCL, so the fluid in the subarachnoid space was presumed to be PFCL. To the best of our knowledge, this is the first case of PFCL migration into the subarachnoid space in a patient with morning glory syndrome. We assumed that in our case, the anatomical abnormality in optic nerve head (morning glory disc) allowed PFCL to gain access to the subarachnoid space during the surgery, and it has been displaced anteriorly following the postoperative prone position. The retinal surgeons may consider OCT examination before surgery in patients with morning glory syndrome. 7, 8 If an abnormal communication between the vitreous cavity and subarachnoid space was found, the surgeon should be cautious for using PFCL.
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